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The liver is an important organ for metabolism, the internal structure of the liver 
is very complex, and distributing a variety of complex vessel systems. For the 
complexity of the intrahepatic vessel and individual differences of the human liver, 
the liver surgery is often accompanied by enormous risks. Surgeon needs to 
Comprehensive considering the information of the three-dimensional strike and 
distribution of the liver vascular system, and the vascular classification as well as the 
variation type of the hepatic vessels in the liver, so that effectively develop a 
reasonable plan of liver surgery, pre-assessment of the risk of surgery, thereby 
enhancing the security of the operation. In this paper, the research work is conducted 
for the above aspects, the main job is as following: 
Firstly, an intrahepatic vessel automatic classification algorithm is designed 
based on ITK and VTK, achieving the liver CT sequence of vessel automatic 
extraction, vessel thinning, vessel topology modeling and vessel classification, with 
different colors display different levels of the vessel in the three-dimensional, the 
experimental results show that the algorithm is an effective classification algorithm. 
Secondly, for the lack of a truncated cone fitting method, that the phenomenon of 
the disconnection on the vascular surface, in this paper an improved method is 
proposed and using the two method to do experiments and comparing the result of the 
two experiments, the experimental results show that the improved method is simple 
and fast, the reconstruction surface of vascular is continuous smooth and spatial 
information is fully reserved and vascular tree have a better visual effect. 
Thirdly, based on living donor liver CT image sequences, according to the 
existing hepatic vein variation type Knowledge, the hepatic vein type judging 
algorithm was designed based on length and threshold method, by calculating the 
number of sub-tree of the vascular root node and the right hepatic vein, the left 
hepatic vein and the middle hepatic vein to determine the hepatic vein variation type. 
The judging algorithm not only simply calculate the number of sub-tree of the root 
node, but also the right hepatic vein, the middle hepatic vein and the left hepatic vein, 
so the hepatic vein variation type is more accurate. 
















facilitate Dr. observe the intrahepatic vascular topology, three-dimensional spatial 
relationships, and access to vascular type and classification information, which is 
important for the doctor to determine the lesion location and develop the surgery 
surgical planning, in addition, the vascular surface smoothing reconstruction method 
also can be applied to three-dimensional reconstruction of the objects of the natural 
trees and other multi-branch. 
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